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Abstract 

PURPOSE:To obtain the title composition of 
improved heat stability by adding phosphoric 
anhydride and/or a phosphate compound 
and an epoxy compound to a thermoplastic 
polyurethane resin. CONSTITUTIONS 
polyol of a mol.wt. of 500-2000 is reacted 
with a diisocyanate and a chain extender 
comprising a diol of a mol.wt. <=250 to 
obtain a thermoplastic polyurethane resin. 
This resin is mixed with 0.001 -0.1 -wt% 

phosphoric anhydride and/or phosphate C ) © 3 C O i| X*~*' 

compound of the formula [wherein R is a 

(halo) hydrocarbon group, a 

hydroxyhydrocarbon group or an 

alkyl-etherified hydrocarbon group; and (n) is 

1-2], 0.01-1 .0wt.% epoxy compound, and 

optionally a filler, a plasticizer, a pigment, a 

lubricant, other resins, etc. 



Page 1 Paterra® InstantMT® Machine Translation (US Patent 6,490,548). Translated and formatted in Tsukuba, Japan. 



Bibliographic data supplied from the esp@cenet database — Worldwide 



Claims 

2. m$m$z<r>M 



^f=ttU>Kix^;bjb-&^i^ o.ooi~o.i M 
M%*5J;t/:x^vib-&i!i^ o. 0l~5.0 M.m.% 

Specification 

S»praH47H , J^U$i>»llg(J3LTIB&Lr TPU t 
200^ja±<DfflJ*^»*ft*Wf Set 

6<** 0 TPU <Z)iSBTi±.200 o Ciy.±[C;§M-r 
**t*» fl£aE0TPU-ei*2OO < feBl±T»(M6JSS 

3WiLTJai6*L4 TPP(hU*7xn;U7txX^T-f h) 

IPt.***!*. tpu lcte7K l J>ffit>cko:/*fc(* 
U>|izfiMb§IJ 0.001-0.1 
t^X/K^XbB-^^ o. 01-5.0 1I%Jd^T35: 



1 .Title of Invention 

thermal stability polyurethane resin composition 



2. Claims 

In thermoplastic polyurethane resin resin phosphoric acid 
anhydride and/or phosphate ester compound 0.001 - 0.1 
weight % and epoxy compound 0.01 - 5.0 weight % thermal 
stability polyurethane resin composition which designates that 
it adds as feature 



3. Detailed Description of the Invention 

Industrial Area of Application 

this invention is something regarding thermoplastic 
polyurethane resin resin composition where thermal stability 
is superiorin additive . 

Prior Art 

thermoplastic polyurethane resin resin (Below abbreviating, 
TPU question. )), there are times when thermal degradation is 
received with the temperature of 200 *or higher . With 
formation of TPU 9 there are times when it melts in 200*or 
higher , viscosity stability with molten state is required. In 
conventional TPU viscosity stability in 200 *or higher being 
inferior, there was a problem that causes considerabl e 
viscosity change with passage of time . 

For this improvement, you could try fact that TPP (triphenyl 
phosphite ) etcwhich is known as antioxidant , or heat 
resistance improver like BHT (butylated hydro oxy toluene ) 
is added 5 acquired viscosity stabilization of certain extent , but 
it was not a fully . 

Problems That Invention Seeks to Solve * problem 

these inventors , because of viscosity stabilization of molten 
state and discovered factthat viscosity stability is considerably 
improved result of diligent research, by adding phosphoric 
acid anhydride and/or phosphate ester compound and epoxy 
compound to TPU reached to this invention . 

Means to Solve the Problems and Working means 

Namely this invention, phosphoric acid anhydride and/or 
phosphate ester compound 0.01 - 5.0 weight % adding 0.001 - 
0.1 weight % and epoxy compound to TPU , is something 
regarding polyurethane resin composition where the thermal 
stability which becomes is superior. 
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With this invention , as appraisal of viscosity stability 
(thermal stability ) of molten state 9 with the melt indexer 230 
* rate of change over time of MFR (melt flow rate ) value in 
was used. According to this invention , MFR value of initial 
stage of polyurethane composition of the this invention and 
change ratio of MFR value of post phase (30 minutes later) 
were 91 - 103 value. On one hand, because change ratio of 
TPU of no addition was 130%, youcan call thermal stability 
of polyurethane composition with this invention that it is 
superior. It does not limit TPU which is used with this 
invention . TPU is polyurethane which consists of 
diisocyanate a diols below the molecular weight 250 which is 
called chain extender polyols and 1 and 4 -butanediol like the 
polyetherpolyol jpl 1 , polyester polyol and polyurethane 
polyol jpl 1 , polycarbonate polyol of molecular weight 
500-2000 way and like [jifenirumetanjiisoshianeeto ]. TPU of 
multiple kinds is produced by selection of kind and amount of 
polyols , diols , diisocyanate , but these TPU can use all . 



phosphoric acid anhydride which is used with this invention , 
is industrial or reagent which phosphoric acid anhydride is 
shown with P205. As for phosphate ester compound which is 
used with this invention , for example phosphoric acid and 
with the phosphate ester which are acquired from alcohols , 
Formula (I ) 



(RO)„P(0)(OH)j- 



(l ) 
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So it can use compound which is shown. R shows 
hydrocarbon , halogenated hydrocarbon , hydroxide 
hydrocarbon , alkyl etheriflcation hydrocarbon etc here, n is 1 
or 2 . As example of compound (I ), 2 -ethylhexyl acid 
phosphate , the;be -chloro ethyl acid phosphate you can list 
the** jp7 , ethyleneglycol acid phosphate etc. As for addition 
quantity of phosphoric acid anhydride or phosphate ester 
compound , when it is under 0.001 weight % whose 0.001 - 
0.1 weight % are desirable vis-a-vis TPU ,effect of addition 
not to appear, because with addition quantity which 
exceedsO.l weight% , adverse effect is caused to other 
property , for example water resistance etc it is notdesirable. 



**-r*<b^»-e** e x7K^>ft^«!i<z)«"Jt 

LX, xtf^n/UfcK'JV. 1 9 2-xtK^v^P/ <S 
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epoxy compound which is used with this invention is 
compound which possesses epoxy group . As example of 
epoxy compound , epichlorohydrin ,1,2- epoxy propanol , 
bisphenol A diglycidyl ether type compound , hexahydro 
bisphenol A diglycidyl ether type compound , 
[poripuropirengurikoorujigurishijirueeteru ], you can list 
diglycidyl phthalate ester , dimer acid diglycidyl ester type s 
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triglycidyl isocyanurate 9 tetra glycidyl diamino 
diphenylmethane 5 cresol novolak-based polyglycidyl ether 
jpl 1 , tetrabromobisphenol A knoll Adiglycidyl ether type 
compound ,3,4- epoxy - 6-methy] cyclo hexyl methyl 
carboxylate , 3, 4- epoxy cyclohexyl methyl carboxylate etc. 
As for addition quantity of epoxy compound 0.01 - 1 .0 
weight % are desirable vis-a-vis TPU . 0.01 When it is under 
weight %, effect of addition does not appear, with addition 
quantity which exceeds 5.0 weight %, stops showing 
considerable addition effect . 



It does not limit addition method to TPU of phosphoric acid 
anhydride , phosphate ester compound or epoxy compound in 
this invention . It is possible to add these additive 
simultaneously and, or it ispossible to add separately. In 
addition, it is possible to add at time before or 
productionproducing TPU when and, or after producing 
compounding doing etc,it is possible to add. There is also a 
method (master batch method ) which beforehand adjusts 
TPU blend of the high concentration of these additive , uses 
this TPU blend . 

To mix filler , plasticizer , pigment , lubricant , antioxidant or 
other various additives , or ABS resin , PVC , polycarbonate 
resin layer or other other resin etc it is possible polyurethane 
resin composition ofwooden invention. 

Working Example (s ) 

Next furthermore you explain in detail with Working 
Example concerning the this invention . "part" 
and "%" in example each "parts by weight " and 
are "weight % 
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Working Example 1 

500 g, 2- ethylhexyl acid phosphate 0.1 Og (0.02%), inserting 
bisphenol A diglycidyl ether type compound 1 .00g (0.20%) in 
miniature planetary mixer , it mixed Miractran E995 
(polycarbonate diol system, Miractran (DB 69-245-1347 ) X 
make) of particulate as TPU . You applied this blend on 
experimental single screw extruder (laboratory blast mill 
20C200 type, Toyo Seiki Seisakusho make), 195 - 215 * with 
melt mixing didand * made [retto ] condition. In order to 
appraise thermal stability of this polyurethane composition , 
230 * with MFR (melt flow rate , g/10 min ) valueof 6 - 9 min 
and MFR value of 27 - 30 parts were sought making useof 
melt indexer ( [takara ] industry make, L203 type), change 
ratio is sought from (X) system, appraisal of thermal stability 
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change ratio (% ) - (MFR value of 27 - 30 parts) / (MFR 
value of6-9min)X100 (X) 

It did. change ratio which is close to 100 is superior in 
thermal stability . It did test method according to 
JISK-7210rnethod A . It showed (load 2160g ) this result in 
Table 1 . 

Working Example 2 ~8 

When TPU was changed into Miractran P26M (polyester diol 
system, Miractran (DB 69-245-1347 ) X make) with same 
method as Working Example 1, when kind and amount of 
phosphorus compound was changed, when kind and amount 
of epoxy compound was changed, being attached, it executed 
with condition which it shows in Table 1 , obtained result of 
Table 1 . 

Comparative Example 1~2 

When phosphorus compound or epoxy compound are not 
added with same method as the Working Example 1 and when 
TPP which is used usually as heat resistance improver is 
addedbeing attached, it executed with condition which it 
shows in the Table 1 , obtained result of Table 1 . 
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Effect of Invention 

Because polyurethane composition of this invention is 
superior in thermal stability „ processing temperature width 
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iswide, can apply various molding method , for example 
extrusion molding , injection molding 5 blowing molding etc 
easily. In addition, because relatively besides processing 
temperature is high melting and mixing itis possible also 
blend of resin to thermal degradation none to do adjustmentof 
various blend polymer becomes possible. 

patent applicant 

Nippon Polyurethane Industry Co. Ltd. (DB 69-062-0273 ) 
KK 
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